Background For some cancers, late presentation is associated with poor survival. In England, less than half of patients are diagnosed following a general practitioner-initiated urgent referral. We explore whether particular practice or practitioner characteristics are associated with use of the urgent referral system.
Introduction
Cancer is the commonest cause of death in England and Wales. 1 The incidence increases progressively in later life, and about a third of people will eventually develop cancer. 2 Cancer survival in the UK compares unfavourably with that of other European countries, the USA and Canada, and late diagnosis is a major contributor as patients presenting with more advanced disease are less likely to benefit from successful treatment. 3 In the UK, general practice has a gatekeeper function, providing first point of contact for patients with health concerns and referring on those in need of specialist care via the most appropriate routes. 'Waiting time' standards have been put in place to reduce delays in the diagnosis and treatment of cancer, and over 95% of cancer patients referred on the urgent assessment pathway are seen by hospital specialists within 2 weeks. 4 However, less than half of cancer patients are diagnosed following urgent referral, the remainder being diagnosed following elective investigation or after emergency admission. 5, 6 Certain characteristics of the gatekeeper function could introduce delays in the diagnosis of cancer. 7 The general practitioner (GP)-patient relationship influences care-seeking behaviour, in particular patients' willingness to disclose concerns. 8 In a national survey of barriers to help-seeking for possible cancer symptoms, the most commonly endorsed barriers were difficulty making an appointment, worry about wasting the doctor's time and worry about what would be found, highlighting access as well as relationship and communication issues. 9 Finally, clinical skills and consulting styles are likely to be relevant. Diagnosing cancer in primary care is often difficult as most patients present with common or non-specific symptoms with low predictive values, where recognizing new, persistent or changing symptoms may be important. 10 There are variations in the proportion of cancer patients diagnosed by the 2-week-wait system depending on socioeconomic and age profiles and by general practice. 11 There is very little research that formally examines relationships between practice and practitioner characteristics and cancer diagnosis. 12 The GP patient experience survey has been conducted continuously in England since 2007 13 and includes questions relating to practice level access, continuity of care and, recently, aspects of consultation quality. Specifically, there are seven questions on different clinical and communication skills, followed by a direct question on confidence and trust, which we take as a measure of consultation quality overall. 14 Here, we investigate associations between measures of access, continuity of care, consultation quality and the proportion of cancer patients diagnosed through the 2-week-wait route.
Method Study sample
The research was based on analysis of routinely collected data from over 600 general practices in the English East Midlands region, an area with a population of 4.5 million people, mostly in the region's nine largest cities and towns. All general practices in the East Midlands recorded on the 2009 -10 quality and outcomes framework (QOF) database were considered for inclusion. However, nine had small list sizes (,1000 patients), one exhibited a .10% difference in list size between QOF and the attribution datasets (ADS) for April 2009 and 2010 (which generally indicates a practice that has experienced a major change, including closure or merger), and seven had poor response rates to the GP satisfaction survey (,15%), leaving 603 GP practices in the East Midlands available for analysis.
Cancer detection rate
Until March 2013, the Department of Health maintained a database of waiting times for patients referred with symptoms consistent with cancer and for patients subsequently diagnosed with cancer. These data are provided to cancer registries to aid cancer registration and improve understanding of routes to diagnosis. The cancer detection rate was derived from cancers recorded on the Cancer Waiting Times database April 2009 -March 2010 and the type of referral. The detection rate was defined as the proportion of cancer patients diagnosed in hospital who were referred through the urgent (2-week-wait) referral system.
GP practice data
GP practice demographics, including practice level information on age (65) and sex, were derived from the ADS, with ethnicity and deprivation information obtained from the Public Health Observatories. 15, 16 18 and practices assigned to a deprivation quintile (1 ¼ least deprived; 5 ¼ most deprived).
Measures of quality and access were extracted from the GP patient experience survey covering 2009/10. 13 This is an annual survey of a random sample of adult patients registered with general practices in England via a mailed questionnaire to their home address and includes variables that assess how easy it is to book appointments quickly, in advance or with a preferred doctor, and how many patients have confidence and trust in their doctor, dichotomized and characterized as the percentage of patients who indicated the higher level of agreement with the survey statements (Box 1). The terms in the parenthesis indicate the derivation of the proportions from questionnaire response sets.
ACCESS, CONTINUITY OF CARE AND CONSULTATION QUALITY

Statistical methods
Analysis was undertaken in Stata version 12 (StataCorp, 2011). Univariate analyses were carried out to explore the relationships between potential predictors, potential confounders and the cancer detection rate. Spearman's correlation coefficients were generated to measure the strength of association between different practice and survey variables, and then between the practice and survey variables and the cancer detection rate. We developed a series of models for cancer detection rate using binomial family generalized linear modelling with a logit link function and robust variance estimates. First, models were fitted to investigate the relationships between detection rate and practice demographics; as the five ethnicity variables in the original data set were closely associated, only the percentage of patients with white ethnicity was included, along with the percentage of patients aged 65 or over, percentage of male patients and IMD quintile. Then we investigated the relationships between cancer detection rate and survey variables, with adjustment for practice demographics. Models were fitted individually for each of the four considered GP survey variables, with the inclusion of age, sex, deprivation and white ethnicity demographic variables. A combined model was then fitted using all the GP survey variables and the demographic adjustment variables. Odds ratios and 95% confidence intervals were calculated to estimate effect size and statistical significance. In order to demonstrate effect sizes for realistic and practically interesting percentage point changes in the continuous variables, all continuous variables used in the models were scaled up (by a factor of 5 for the percentage of patients aged 65 or over and the percentage male, and by a factor of 10 for all other variables). Although much of the continuous data were skewed, we decided against arbitrary reclassification of data into categories to avoid loss of granularity, and unnecessary complexity in multivariate models.
Results
There were 19 233 cancer cases recorded on the Cancer Waiting Times database April 2009 -March 2010, of which 9188 were detected through the 2-week-wait route. The overall cancer detection rate was 47.8%, similar to the England average. 5 Of the 603 practices in the database, deprivation information was not available for two practices and some of the GP satisfaction survey information was missing for three practices. Additionally, the detection rate information was not available for one of these practices. This means that there were 598 GP practices with complete information. Practices with incomplete information were included in all analyses except where data were missing for any of the fields contributing to the descriptive statistic or statistical model. Table 1 shows descriptive statistics for the demographic and survey variables for the practices that were included in the analyses. Demographic mix and performance on the GP patient experience survey was similar to the English average. The practices included were slightly less deprived than the English average, with 17% of practices in the most deprived quintile of national practices, and 22% in the most affluent quintile of national practices. Interrelationships between practice demographic and survey variables There were some moderate or strong associations (correlation coefficient . +0.5) between the measures characterizing practices (GP demographics and GP survey variables), as shown in Table 2 .
Descriptive statistics
Different ethnicity variables were highly correlated with one another (rho, 20.85, 20.75, 20.80, 20.66; all P , 0.001). Also, practices with a higher percentage of patients aged 65 or over tended to have a higher percentage of patients with white ethnicity (rho, 0.55, P , 0.001). Practices with a larger percentage of patients with black ethnicities were more likely to have higher levels of deprivation (rho, 0.53, P , 0.001). Finally, practices with a higher percentage of patients who were able to book in advance were also more likely to have a higher percentage of patients often able to see a doctor of their choice (rho, 0.55, P , 0.
001).
Associations between detection rate and practice demographic and survey variables Associations between cancer detection and all other variables were weak, and only a few were statistically significant (Fig. 1) . The strongest associations with cancer detection rate were for the proportion of patients who were male (rho, 20.14, P , 0.001) and practice deprivation (rho, 20.12, P ¼ 0.004). Thus, cancer patients from less deprived practices with fewer male patients appear slightly more likely to have been diagnosed through the 2-week-wait referral system. The other associations were between the cancer detection rate and the percentage of patients with black ethnicity (rho, 20.10, P ¼ 0.019) and between the cancer detection rate and the percentage of patients who definitely have confidence and trust in the doctor (rho 0.10, P ¼ 0.016).
Modelling of the relationship between cancer detection and practice demographic and survey variables
For most variables considered in the models, the odds ratios were very close to 1, demonstrating that changes in each variable resulted in only small variations in the likelihood of detection (Table 3) . For neither percentage of male patients, percentage of patients with white ethnicity, nor deprivation was the odds ratio statistically significantly different from one in any model. In the models in which survey variables were added individually, only the percentage of patients who definitely had confidence and trust in the doctor was associated with cancer detection rate [odds ratio ¼ 1.08 (95% confidence interval (CI) 1.01, 1.15) per 10 percentage points].
In the combined model, two survey variables were associated with cancer detection rate. These variables were the percentage of patients often able to see a doctor of their choice [odds ratio ¼ 0.93 (95% CI 0.88, 0.98) per 10 percentage points] and the percentage of patients who definitely have confidence and trust in the doctor [odds ratio ¼ 1.11 (95% CI 1.03, 1.20) per 10 percentage points]. These results suggest that, after adjusting for differing practice demographics, cancer is more likely to be detected through the 2-week-wait referral system if the patient belongs to a practice with a lower percentage of patients who were able to see a preferred doctor and higher percentage with confidence and trust in the doctor.
A second combined model was also fitted in order to check for possible bias in the fitted model caused by the demonstrated relationship between the percentage of patients who were able to book in advance and the percentage of patients often able to see a preferred doctor. This model included the demographic adjustment variables and only three of the survey variables ( percentage able to see a doctor quickly, percentage often able to see a preferred doctor and percentage who definitely have confidence and trust in the doctor). The resultant odds ratios were not significantly different from those from the original combined model. Therefore, the combined model presented is not unduly biased by the inclusion of both these related survey variables.
Basic checking of the fitted models indicated that there is far more variation in GP practice level detection rates than is accounted for by these models. For example, more than 40% of observed detection rates were outside the modelled range. We note that the modelled effect sizes for relationships between cancer detection rate and demographic variables were of a similar scale to those for the survey variables, albeit with greater variance for demographic variables.
Discussion
Main findings of the study There were weak correlations between cancer detection and both practice demographic and GP survey variables, and some were statistically significant. The strongest associations were found for the percentage of patients who were male and for practice deprivation, and there were weaker associations with the percentage of patients with black ethnicity and the percentage of patients who definitely had confidence and trust in the doctor. The relationship between the detection rate and the percentage who definitely had confidence and trust in the doctor remained statistically significant in a logistic regression model that included age, sex, deprivation and white ethnicity variables. When the four variables selected from the GP patient survey were included, the percentage of patients who definitely had confidence and trust in the doctor was positively associated and the percentage who were able to see the preferred doctor was negatively associated with the cancer detection rate.
What is already known on this topic
Access to a GP is highly valued by patients. Same-day access is usually associated with acute conditions, and the use of same-day care is greater by people who are younger, nonwhite, in work and with educational qualifications. 19 However, patients may be willing to wait in order to see the doctor of their choice or to attend an appointment at their own choice of time. 20 For most patients, factors influencing a patient's choice of appointment, in order of importance, are seeing a doctor of choice; booking at a convenient time of day; seeing any available doctor and having an appointment sooner rather than later. 21 Consultation quality rather than access, as such, is most likely to optimize the outcome of the doctor-patient interaction. 22 -24 Continuity of care is widely regarded as a defining feature of general practice. 25, 26 Patients consider it important; it can increase patient satisfaction, trust, enablement and enhance quality of care. 27 -30 Few studies have examined the links between access and choice of doctor and patient outcomes. In previous work, we reported that being able to see a doctor of choice was associated with a lower rate of emergency admissions in practices in the East Midlands, 31 a finding consistent with higher levels of enablement and patient self-care. Late diagnosis of cancer is associated with poorer survival, and there is variation between GP practices in the proportion of cancer patients diagnosed using the urgent referral pathway. 32, 33 We were unable to identify earlier work demonstrating a relationship between consultation quality and cancer diagnosis, with the exception of a Danish study in which delay in diagnosis of cancer was greater when the practice was busy and when the practitioner was well known to the patient. 12 
What this study adds
Confidence and trust in the doctor was associated with cancer detection rates in this study. This draws attention to the importance of consultation quality in the detection of cancer in primary care. Easy access is appreciated by patients, but easy access alone cannot assure that symptoms and signs of cancer will be recognized and action taken. In this study, the detection of cancer was lower in practices where a patient was more likely to see a doctor of their choice. Our study does not explain this association or demonstrate causality, but does suggest GPs might be wary of dropping their guard when assessing patients who they may feel they know well. Replication of these findings in other populations and study designs would further strengthen the conclusions.
Strengths and limitations of this study
The study is based on a large sample of 603/614 general practices from an English region and uses an ecological design. All patients referred on the 2-week-wait system are recorded in the Cancer Waiting Time database, as are most people with a diagnosis of cancer. A limitation of this data set is that patients diagnosed outside the hospital setting or who die before treatment starts are excluded, which inflates the cancer detection rate. 34 The sampling frame of the GP patient experience survey data is all adults registered with a GP. Response rates are low overall, but data are adjusted to match the known demographic mix of each practice. Controlling for response rate in the analysis had little impact on the findings and we expect the impact of non-response bias to be minimal. 35, 36 In our initial analysis we demonstrated negative associations between practice level measures of male gender, deprivation, black ethnicity and cancer detection rate. Although these associations were not statistically significant in subsequent multivariate analyses, estimated effect sizes were similar to those for statistically significant GP survey variables and further work to explore relationships with practice demographic variables using larger (national) databases is justified. 6, 37 There is evidence that patient experience of general practice is reported as poorer in practices with more ethnic minority and deprived populations, 3, 38, 39 and further work on cancer detection in subgroups of the population might create opportunities for targeted interventions.
ACCESS, CONTINUITY OF CARE AND CONSULTATION QUALITY
There is far more variation in GP practice level detection rates than is accounted for by our statistical models examining demographic and survey variables. Alternative modelling approaches (we also tried linear and generalized linear models with probit link function) were no better fit than our original choice. Lack of precision in our measures will explain some of the variation but consideration of other factors not included in the study, in particular, cancer case mix and access to diagnostics, would most likely strengthen our analysis. These data were not available to us, but important information on cancer detection for different cancer groups is now emerging. 6, 37 Lastly, we have studied the cancer detection rate as the outcome variable of interest. We were deliberate in our choice of detection rate ( proportion of cancers detected by the urgent route) as the most appropriate outcome against which to test our hypotheses but note a high detection rate may in itself not necessarily reflect good practice, particularly if it is associated with a low conversion rate (a low proportion of referrals that are subsequently diagnosed with cancer). Our analysis does not attempt to address this more sophisticated interpretation of clinical quality, which is dealt with in some detail elsewhere. 
